Effect of copy number and mRNA processing and stabilization on transcript and protein levels from an engineered dual-gene operon.
To study the effect of mRNA stability and DNA copy number on protein production from a dual-gene operon, a synthetic operon containing the reporter genes gfp and lacZ under the control of the araBAD promoter was placed in pMB1-based (approximately 100 copies/cell) and F plasmid-based (approximately 1 copy/cell) vectors. DNA cassettes encoding secondary structures were placed at the 5' and 3' ends of the genes and a putative RNase E site was placed between the two genes. Although the copy number of the pMB1-based vectors was approximately 100-fold greater than the copy number of the F plasmid-based vectors, transcript and protein levels from the pMB1-based vector were not 100-fold greater than from the F plasmid-based vectors. In identical plasmid backbones, different combinations of mRNA control elements were used to alter steady-state levels of transcripts. Control elements that amplified the stability of one coding region relative to another amplified the ratio of protein produced from those transcripts. The effects of mRNA stability control elements were greater at low inducer concentrations, where mRNA levels limit protein production, than at high inducer concentrations. Although we can alter mRNA and protein levels through copy number, induction level, and mRNA stability control elements, some aspect of gene expression remains dependent on inherent characteristics of the coding region.